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1. Introduction  
According to (OECD, 2014) Gross Domestic Public represent an “aggregate function of production equal to 
the sum of the gross values added of all resident institutional units engaged in production” estimated value of 
“value added” used to measure the performance of a region, country,  union of countries.  
Nicholas Sarkozy in February 2008 unsatisfied with the statistical data from GDP about the economy and the 
social impact request the Commission on the Measurement of Economic Performance and Social Progress 
(CMEPSP) to find and "identify the limits of GDP as an indicator of economic performance and social 
progress" (Stiglitz, Sen, Fitoussi, 2009). The CMEPSP organize the research in a trichotomic mode: Classical 
GDP issues, Quality of life and Sustainability and create the following summarized concept:”shift emphasis 
from measuring economic production to measuring people’s well-being”.  
UNPD create the Annual Development Report with the scope “to shift the focus of development economics 
from national income accounting to people-centered policies” (UNPD, 1990) where Human Development 
Indicators (HDI) where adopted. 
 
2. Literature review for Human Development Indicator 
2.1. HDI history 
 
Till 2008 the HDI represent a composite index composed by: Life Expectance at birth, Education Index, and 
Standard of Living with the following formulae: 
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40000 represent the PPP Purchasing Power Parity for maximum value in USD from 1980 to 2008, 100 
represent the PPP Purchasing Power Parity for minimum value in USD from 1980 to 2008. 
All indices from (1), (2), (3), (4), (5) where normalized by the formulae for x (.) index sample (6): 
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Human Development Index represents (7): 
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In 2010 for the Human Development Report HDP UNPD changed the methodology for HDI calculation with 
the following components: Life Expectancy Index (LEI), Education Index (EI), and Income Index (II) in these 
formulae: 
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75000 represent the Purchasing Power Parity (PPP) for maximum value in USD, 100 represent the 
Purchasing Power Parity (PPP) for minimum value in USD after 2010. 
The result of (8), (9), (12) were normalized, and we compute HDI (13): 
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, because we use the inequality from geometric to arithmetic mean: 
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2.2 Human Sustainable Development Index 
Human Sustainable Development Index (HSDI) proposed by (Bravo, 2014) extends the work related to 
interaction within human well-being and the following concepts: global ocean climate (Halpern, 2012), climate 
change (Monastersky, 2009.), safe operating space for humanity (Rockström, 2009), stop celebrating the 
polluters (Togtokh, 2011). The HSDI append the environmental characteristic to HDI with per capita CO2 
changing (6) in (15): 
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The expression of the HSDI is calculated as (16): 
 
4 2 indexEmmisionCOIIEILEIHDI ⋅⋅⋅= , [ ]1,0,,, 2 ∈indexEmmisionCOIIEILEI    (16) 
 
, because we use the inequality from geometric to arithmetic mean: 
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HSDI cover the environmental component of sustainability, versus:  
 
• Ecological footprint captures in globalhectars (gha) per capita the “burden on natural systems of 
consumption processes” (Global Footprint Network, 2015); 
• Terrestrial and marine protected area measure “the protected areas of at least 1,000 hectares in a 
country” (Bertzky et al., 2012); 
• Biocapacity  measure “the biological productivity of natural systems” (Ewing et al., 2010); 
• Global Environment Facility represents the comprehensive indicator of national biodiversity on 
four arguments: threatened species, represented species, represented eco-regions, and threatened 
eco-regions (Pandey et al., 2006); 
• Ocean Health Index measure “the status of ten diverse public goals for healthy coupled human-
ocean systems” (Halpern et al., 2012). 
 
 
2.3 Human Sustainable Development Stochastic Index 
 
We proposed in our approach stochastic S analysis of HSDI namely HSDIS appropriate with panel data over de 
HSDI data in idea to examine the welfare over the time  
 
Let ሼܺ௧Ǣ ݐ ൌ ሼͳǡʹǡ ǥܰሽ א Ժሽ א ܦ ؿ Թସ  
 
a strictly stationary process;  ሼܺ௧ሽ represent data from observed value  
 
of indexEmmisionandCOIIEILEI 2,,, component of HSDI.  
 
Let ܨሺݔሻ a continuous cumulative distribution function of  
 
 ܺ ൌ ሺ ଵܺǡ ܺଶǡ ܺଷǡ ܺସሻԢ with point ݔ ൌ ሺݔଵǡ ݔଶǡ ݔଷǡ ݔସሻԢ  
 
We proposed a hybrid composite index  
 
݄ א ܪ with ܪ ൌ ሼ݄ א ܦ ؿ ԹସǢ ݁ᇱ݄ ൌ ͳሽ,  
 
where e is a unit vector.  
 
We indicate a function ࣤሺݖǡ ݄Ǣ Ȳሻ cumulative distribution of hybrid index ݄Ԣܺ in point ߞwith the following 
representation: 
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where ͳ஺represent the indicator function . The distribution of hybrid index ݄ rule the distribution of ߬ in 
stochastic mode if for any argument ݄ we have: 
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, first-order stochastic condition 
 
We use the following objective function: 
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, and the second-order stochastic condition: 
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4. Future research 
 
In future research we present simulation result with data from United Nations Development Program from 
2010 to 2014 HDI with HSDSI correction and Kolmogorov–Smirnov tests for HSDI and its components. 
 
Conclusion  
 
We proposed stochastic model of Human Sustainable Development Index – HSDI, HSDSI an improvement 
of HDI and HSDI, but the horizon of five year is limited. From our point of view the improvement in forth 
components: education, life expectation, GDP per capita, and limitation of CO2 emission over the time 
represent a key factor of wellbeing. 
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